12                  MICROSCOPIC EXAMINATION OF  STEEL
observed that the original martensitic structure is completely removed by the tempering process. This point is illustrated by photograph No. 34 in which there are distinct remains of the original martensitic structure. Such a steel properly heat treated ought to show a structure similar to photographs Nos. 12 or 13.
COMPOSITION.
On slowly cooled or annealed steels the percentage of carbon may be roughly estimated. On quenched steels this estimation is much more difficult and usually impossible. However, with some experience the observer can tell approximately whether or not the percentage of carbon is what the specifications call for. The chemical analysis, however, gives more accurate data and should always be relied upon for final decision. In certain cases, however, a rough microscopic analysis may be made with advantage. For example, in photograph No. 35 (broken recoil spring) there is plainly an excess of cemcntite, indicating, as was subsequently shown by analysis, about 1.25 per cent of carbon. Such material is evidently unsuited for spring steel on account of the presence of the weak and very brittle constituent, cementite. The main body of this spring showed troostite, not in itself unsuitable, most of the carbon being in solid solution, but the center portion was not cooled rapidly enough to prevent the separation of free cementite. The conclusion is evident that a steel containing less carbon would have been more suitable.
THE EFFECT OF WORK ON  GRAIN SIZE.
Steel cooled slowly and undisturbed from a high temperature will show a coarsely granular or crystalline structure, and the size of the grain is a function of the temperature and the time during which the material was held at the maximum temperature, and the rate at which the material was cooled. In large masses of material the structure will be coarser in the center than at the surface, due to the difference in rate of cooling. In order to overcome this difference and at the same time to produce